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ABSTRACT

Public spending on the health sector is one of the most
important aspects of investment in human capital, and
aims through it to achieve an increase and efficiency in the
production of individuals, which is positively reflected in
the gross domestic product and economic growth rates.
The research problem can be formulated in the following
question: What is the impact of the development of the
health sector on economic growth rates in Kuwait
through?. The research aims to clarify the impact of health
care spending on economic growth in Kuwait, and to
analyze the results in a way that may contribute to serving
policy makers and decision makers in the future, so the
study assumes that there is a positive impact of health
spending on economic growth in Kuwait.

The results of the study indicate that the relationship
between GDP and health care spending as a share of GDP
reveals that there is a direct relationship and this means
that the higher the value of spending on health care as a
share of GDP, the higher the GDP. It was also found that
the relationship between the GDP and the average per
capita health expenditure is a direct relationship, this
means that the higher the value per capita health
expenditure, the higher the GDP.
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INTRODUCTION

Public spending on the health sector is one of the
most important aspects of investment in human capital
with the growth rate of per capita health spending
reaching about 9.5% (World Bank Indicator, 2022), and
aims through it to achieve an increase and efficiency in
the production of individuals, which is positively
reflected in the gross domestic product and economic
growth rates (Ang and Madsen, 2011). Since working to
raise the level of public health coverage for every
citizen is one of the social goals that countries with
different systems seek to achieve and develop various
policies and programs to accomplish it, and the reason
for this is the growing awareness that the health of the
individual and his safety from diseases and epidemics
contributes to enhancing the opportunities for achieving
rapid economic development (Brach, 2010), and this is
more evident in the Third World countries that seek to
break the cycles of economic and social backwardness
and get rid of dependence on foreign countries (Cohen
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and Soto, 2001), and this comes from the fact that
improving health services and raising the level of
public health coverage provides a great economic
return (Khattab, 2009), that is manifested in
stimulating the community's own capabilities and
making them more suitable and responsive to the
development process and thus in increasing the
productive efficiency of which the human being is the
main focus (Abdel Halim, 2000), on the other hand,
raising the level of health care within the framework
of economic and social development will contribute to
the process of accelerating and influencing social
progress and bringing about the required change in the
structure of society (Amin and Mattoo, 2008), so that
it is more capable and responsive to absorbing modern
production methods and thus achieving progress and
growth.

Study Problem:

The study problem can be formulated in the
following question: What is the impact of the
development of the health sector on economic growth
rates in Kuwait through 2010-2022?

Obijectives:

The research aims to clarify the impact of health
care spending on economic growth in Kuwait, and to
analyze the results in a way that may contribute to
serving policy makers and decision makers in the
future.

Study Hypothesis:

The study hypothesis is that there is a positive
impact of health spending on economic growth in
Kuwait.

Data and Method:

The study wused both the descriptive and
guantitative method in analyzing the health sector in
Kuwait, analyzing the causes and indicators of
development and find out the impact of the health
sector on economic growth rates (Barro, 1991).
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RESULTS AND DISSECTION

First: Indicators of the health sector labor force in
Kuwait

1- The total health labor force:

Table (1), presents health labor force indicators in
Kuwait over the period 2010-2022. It can be noted that
total number of health labor force reached an average of
41.6 thousand ranging between 30.7 as minimum and
51.69 as maximum. Regression analysis results
presented in Table (2), reveal that total number of health
labor force followed a statistically significant increasing
trend of 1.9 thousand representing 4.5% of the period's
average.

2- The total number of doctors:

Studying total number of doctors reveals that
reached an average of 10.6 thousand over the period
2010-2022. Results of applying simple regression
analysis of total number of doctors, presented in Table
(2), reveal that it followed a statistically significant
increasing trend of 0.53 thousand representing 4.9%
of the period's average.

3- The total number of dentists:

As for total number of dentists, results presented
in Table (1), reveal that total number of dentists
reached an average of 2.6 thousand ranging between
1.75 as minimum and 3.2 as maximum. Regression
analysis results reveal that total number of dentists
followed a statistically significant increasing trend of
0.13 thousand representing 4.9% of the period's
average (Table 2).

Table 1. Health labor force indicators in Kuwait over the period 2010-2022

. Mini. Value Max. Value
Indicators Aver.

Value  Year Value Year
Total number of health labor force 41.55 Thousand 30.7 2010 51.69 2022
Total number of doctors 10.66 Thousand 7.85 2010 13.9 2022
Total number of dentists 2.6 Thousand 1.75 2010 3.2 2022
Total number of nursing staff 26.2 Thousand 20.2 2010 30.6 2022
Total number of pharmacists 1.51 Thousand 0.98 2010 2.17 2022

Source: Statistical Center for the Arab Gulf States, various issues.

Table 2. Simple regression equations for health labor force indicators in Kuwait over the period 2010-2022

Indicators _ Equation R? Frest Change rate (%)
Total numb:(r)rocfehealth labor ii = 2?42.;)};3;‘(&7)“ 0.98 610.8™ 45
Total number of doctors Y= 6(3;-‘%%3()2(%5)* 0.98 758.1" 4.9
Total number of dentists vi= 1('279;;);*1?1;(_;’)** 0.96 305.8™ 4.9
Total number of nursing staff vi= 1?é%_;)9;9?1(>)(_i2)** 0.9 104.5™ 3.6
Total number of pharmacists 7i=0.74+0.11X, 0.98 541.6™ 7.3

(19.7)" (23.3)"

Change rate (%) =B/ Aver. * 100
Notes: ** significance at 1% level.

Source: data collected and calculated from Statistical Center for the Arab Gulf States.
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4- The total number of nursing staff:

As regards the total number of nursing staff, results
presented in Table (1), reveal that total number of
nursing staff (Statistical Center for the Arab Gulf States
Corporation, 2022) reached an average of 26.2 thousand
ranging between 20.2 as minimum and 30.6 as
maximum over the period 2010-2022. Regression
analysis results presented in Table (2) reveal that the
total number of nursing staff followed a statistically
significant  increasing trend of 0.95 thousand
representing 3.6% of the period's average.

5- The total number of pharmacists:

Studying the total number of pharmacists reveals
that reached an average of 1510 over the period 2010-
2022 ranging between 985 as minimum and 2174 as
maximum. Results of applying simple regression
analysis of total number of pharmacists, presented in
Table (2), reveal that it followed a statistically
significant increasing trend of 0.11 representing 7.3% of
the period's average.

Second: Health sector indicators in Kuwait:
1- The population rate per doctor:

A- The population rate per doctor in the Ministry of
Health hospitals.

Data presented in Table (3), reveal that the
population rate per doctor in the Ministry of Health
hospitals over the period 2010-2022 averages to 487,
ranging between a minimum of 427.5 and a maximum

of 539.8. Results of applying simple regression
analysis of the population rate per doctor in the
Ministry of Health hospitals, presented in Table (4),
reveal that it followed a statistically significant
decreasing trend of 5.64 representing 1.16% of the
period's average.

B- The population rate per doctor in private
hospitals.

As regards the population rate per doctor in
private hospitals, data presented in Table (3), reveal
that the population rate per doctor in private hospitals
averages to 1843, ranging between a minimum of
1596 and a maximum of 2271. Results of applying
simple regression analysis of the population rate per
doctor in private hospitals, presented in Table (4),
reveal that it followed a decreasing trend but the
achieved results did not prove statistically significant.

C- The population rate per doctor in national
hospitals.

Studying the population rate per doctor in national
hospitals reveals that reached an average of 391 over
the period 2010-2022 ranging between 361 as
minimum and 421 as maximum. Results of applying
simple regression analysis of the population rate per
doctor in national hospitals, presented in Table (4),
reveal that it followed a decreasing trend but the
achieved results did not prove statistically significant.

Table 3.The population rate per doctor in terms of hospitals in Kuwait over the period 2010-2022

Hospitals Aver. Mini. Value Max. Value
Value  Year Value Year
Ministry of Health hospitals 487 427.5 2022 539.8 2010
Private hospitals 1843 1596 2018 2271 2016
National hospitals 391 361 2021 421 2010
Total hospitals 2721 2483 2018 3154 2016

Source: Statistical Center for the Arab Gulf States, various issues.

Table 4. Simple regression equations for the population rate per doctor in terms of hospitals in Kuwait over

the period 2010-2022

Indicators Equation R? Frest Change rate (%)
Ministry of Health hospitals i‘ = 52(2654’)5?2);5) 059 1562 116
Private hospitals i‘ = 2‘)(2?%)’23;%8) ns 026 395 B
National hospitals i = 4(0453'%38}*2 '0(?1)l<7i3)n_5 0.21 3.01 B
Total hospitals Yi=2942.04 315 X, 0.38 6.69" -1.16

(30.4)" (-2.58)"

Change rate (%) =B/ Aver. * 100

Notes: ** significance at 1% level. * significance at 5% level.

n.s non-significant.

Source: data collected and calculated from Statistical Center for the Arab Gulf States.
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D- The population rate per doctor in total hospitals:

As for the population rate per doctor in total
hospitals, data presented in Table (3), reveal that the
population rate per doctor in total hospitals reached an
average of 2721 ranging between 2483 as minimum and
3154 as maximum. Regression analysis results reveal
that the population rate per doctor in total hospitals
followed a statistically significant decreasing trend of
31.5 representing 1.16% of the period's average.

2- The population rate per nurse staff:

A- The population rate per nurse staff in the
Ministry of Health hospitals.

Data presented in Table (5), reveal that the
population rate per nurse staff in the Ministry of Health
hospitals over the period 2010-2022 averages to 198.9,
ranging between a minimum of 181.7 and a maximum
of 215.5. Results of applying simple regression analysis
of the population rate per nurse staff in the Ministry of
Health hospitals, presented in Table (6), reveal that it
followed a decreasing trend but the achieved results did
not prove statistically significant.

B- The population rate per nurse staff in private
hospitals.

As regards the population rate per nurse staff in
private hospitals, data presented in Table (5), reveal that
the population rate per nurse staff in private hospitals
averages to 614.3, ranging between a minimum of 460.4
and a maximum of 731. Results of applying simple
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regression analysis of the population rate per nurse
staff in private hospitals, presented in Table (6),
reveal that it followed a statistically significant
decreasing trend of 22.4 representing 3.65% of the
period's average.

C- The population rate per nurse staff in national
hospitals.

Studying the population rate per nurse staff in
national hospitals reveals that reached an average of
148.5 over the period 2010-2022 ranging between
121.4 as minimum and 164 as maximum. Results of
applying simple regression analysis of the population
rate per nurse staff in national hospitals, presented in
Table (6), reveal that it followed a statistically
significant decreasing trend of 2.01 representing
1.36% of the period's average.

D- The population rate per nurse staff in total
hospitals:

As for the population rate per nurse staff in total
hospitals, data presented in Table (5), reveal that the
population rate per nurse staff in total hospitals
reached an average of 961.7 ranging between 783.1 as
minimum and 1082 as maximum. Regression analysis
results reveal that the population rate per nurse staff in
total hospitals followed a statistically significant
decreasing trend of 24.9 representing 2.6% of the
period's average.

Table 5. The population rate per nurse staff in terms of hospitals in Kuwait over the period 2010-2022

Hospitals Aver. Mini. Value Max. Value
Value  Year Value Year
Ministry of Health hospitals 198.9 181.7 2016 215.5 2013
Private hospitals 614.3 460.4 2022 731 2016
National hospitals 148.5 121.4 2020 164 2013
Total hospitals 961.7 783.1 2022 1082 2011

Source: Statistical Center for the Arab Gulf States, various issues.

Table 6. Simple regression equations for the population rate per nurse staff in terms of hospitals in Kuwait

over the period 2010-2022

Indicators _ Equation R? Frest Change rate (%)
Ministry of Health hospitls ¥i= 20(23$1)9*5(30)2 ays 0.03 0.41 _
Private hospitals vi= 72?{110:1)23‘(1;(16)** 0.82 *51.3 -3.65
National hospitals vi= 16(22'35)*2;(2_12?;;{)* 0.37 "6.5 -1.36
Total hospitals Vi=11365 -24.9 X 083  “57.02 2.6

(43.3)" (-7.58)""

Change rate (%) = B/ Aver. * 100

Notes: ** significance at 1% level. * significance at 5% level.

n.s non-significant.

Source: data collected and calculated from Statistical Center for the Arab Gulf States.
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3- The population rate per hospital’s beds:

A- The population rate per hospital's beds in the
Ministry of Health hospitals.

Data presented in Table (7), reveal that the
population rate per hospital's beds in the Ministry of
Health hospitals over the period 2010-2022 averages to
567.3, ranging between a minimum of 430.3 and a
maximum of 684.1. Results of applying simple
regression analysis of the population rate per hospital's
beds in the Ministry of Health hospitals, presented in
Table (8), reveal that it followed a statistically
significant increasing trend of 18.02 representing 3.18%
of the period's average.

B- The population rate per hospital’s beds in private
hospitals.

As regards the population rate per hospital's beds in
private hospitals, data presented in Table (7), reveal that
the population rate per hospital's beds in private
hospitals averages to 3775.2, ranging between a
minimum of 3127.7 and a maximum of 4337. Results of
applying simple regression analysis of the population
rate per hospital's beds in private hospitals, presented in
Table (8), reveal that it followed a statistically

significant increasing trend of 84.6 representing
2.24% of the period's average.

C- The population rate per hospital's beds in
national hospitals.

Studying the population rate per hospital's beds in
national hospitals reveals that reached an average of
478.5 over the period 2010-2022 ranging between
380.6 as minimum and 558 as maximum. Results of
applying simple regression analysis of the population
rate per hospital's beds in national hospitals, presented
in Table (8), reveal that it followed a statistically
significant increasing trend of 9.2 representing 1.92%
of the period's average.

D- The population rate per hospital's beds in total
hospitals:

As for the population rate per hospital's beds in
total hospitals, data presented in Table (7), reveal that
the population rate per hospital's beds in total
hospitals reached an average of 4821 ranging between
4031 as minimum and 5484 as maximum. Regression
analysis results reveal that the population rate per
hospital's beds in total hospitals followed a
statistically significant increasing trend of 111.9
representing 2.32% of the period's average.

Table 7. The population rate per hospital’s beds in terms of hospitals in Kuwait over the period 2010-2022

Hospitals Aver. Mini. Value Max. Value
Value Year Value Year
Ministry of Health hospitals 567.3 430.3 2012 684.1 2022
Private hospitals 3775.2 3127.7 2011 4337 2022
National hospitals 478.5 380.6 2012 558 2020
Total hospitals 4821 4031 2012 5484 2022

Source: Statistical Center for the Arab Gulf States, various issues.

Table 8. Simple regression equations for the population rate per hospital's beds in terms of hospitals in Kuwait

over the period 2010-2022

Indicators _ Equation R? Frest Change rate (%)
Ministry of Health hospitals ~ ©' 44%\;3112)];*8(%_ Z;L* 091 1074 3.18
Private hospitals vi= 31?5788;84(56;' 0.76 "34.4 2.24
National hospitals Vi :(41243?;1 (93?,3;;' 0.51 115 1.92
Total hospitals Vi=4038.04 + 1119 X, 082  "51.49 2.32

(32.6)" (7.18)""

Change rate (%) = p / Aver. * 100
Notes: ** significance at 1% level.

Source: data collected and calculated from Statistical Center for the Arab Gulf States.
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Third: Economic growth rate in Kuwait:
1- Gross domestic product (GDP):

Data presented in Table (9), reveal that GDP over
the period 2000-2022 averages to US$ 34.38 bhillion,
ranging between a minimum of US$ 10.7 billion and a
maximum of US$ 59.5 billion. Results of applying
simple regression analysis of GDP, presented in Table
(10), reveal that it followed a statistically significant
increasing trend of US$ 1.38 billion representing 4.02%
of the period's average.

2- Economic growth rate:

Data presented in Table (9), reveal that the economic
growth rate over the period 2000-2022 averages to
3.15%, ranging between a minimum of 0.21% and a
maximum of 17.3%. Results of applying simple
regression analysis of the economic growth rate,
presented in Table (10), reveal that it followed a
decreasing trend but the achieved results did not prove
statistically significant.

Forth: Measuring the impact of the health sector on
economic growth in Kuwait

1- The impact of the health sector on economic
growth in Kuwait (2000-2022):

In this section, a model will be formulated to
measure the impact of the health sector on economic
growth and analyze the relationship between them.

The mathematical formula for the standard model:

Y=F (Xl, Xz)
Where:

Y: Average GDP per capita (economic growth
rate).

Xi1: Health care spending as a share of GDP.
Xa: Average per capita health spending.
2- Unit root tests:

It is an initial test in estimating and measuring the
relationships between economic variables within the
framework of long-run time series, to ensure the
stationary of the time series, there are several tests to
determine the stationary of time series, but the most
important and widely used is the Dickey-Fuller test.

Dickey-Fuller test (ADF):

For the purpose of testing the unit root on the
model variables, the test was conducted in Table (11),
which shows that the study variables are not
stationary, as indicated by the calculated (tau) values
that were greater than the critical values at a
significance level (5%), and thus we accept the null
hypothesis that confirms that the time series of
variables contain a unit root, i.e. they are not stable at
the level, and when taking the first differences of the
time series, it reveals that the time series are stable,
which means rejecting the null hypothesis.

Table 9. Economic growth rate in Kuwait over the period 2000-2022

Indicators Aver. Mini. Value Max. Value
Value Year Value Year
Gross domestic product (GDP) 34.38 10.7 2001 59.5 2006
Economic growth rate %* 3.15 0.21 2001 17.3 2003

* Figures published by the World Bank.
Source: Statistical Center for the Arab Gulf States, various issues.

Table 10. Simple regression equations for Economic growth rate in Kuwait over the period 2000-2022

variable Equation R? Frest Change rate (%)
. Vi=17.8+1.38 X; -
Gross domestic product (GDP) (4.05)" (4.31)" 0.47 18.61 4.02
Economic growth rate %* ¥i=6.92-0.24 X, 0.11 2.55

(3.36)" (-1.59) s

Change rate (%) =B/ Aver. * 100

Notes: ** significance at 1% level. n.s non-significant.

Source: data collected and calculated from Statistical Center for the Arab Gulf States.
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Table 11. Unit root tests for GDP per capita, health care spending as a share of GDP and average per capita
health spending using the Augmented Dickey—Fuller test

With intercept (1))

With intercept and

trend {1,,,)
. Test . .
Variable Test . case of integration
. . _ statistic
Test statistic statistic at Test statistic
at 5%
5% level
level
v Level -1.684 -3.467 -1.368 -3.532 Not stable
Difference D1 -3.354 -3.211 - - stable {1}
X Level 2.201 -3.023 -2.671 -3.002 Not stable
! Difference D1 - - -4.924 -3.314 stable171)
X Level 0.236 -3.016 -3.264 -3.713 Not stable
2 Difference D1 -5.436 -3.012 -5.577 -3.530 Not stable1(1)

Source: Calculated from Appendixes Table (1&2) using the Eviews 9.5 econometrics package.

3- Co-integration test: Johansen method:

The impact value and the maximum eigenvalue test
will be tested, through which the null hypothesis
indicating the absence of co-integration vectors can be
accepted at a significance level of 0.05. Table (12)
shows:

A- Eigenvalue test: The results of the eigenvalue
indicate the acceptance of the alternative hypothesis (Hi
: u # p0), which indicates the existence of a co-
integration relationship, because the eigenvalue statistic
value is equal to 41.62, which is greater than the
eigenvalue of the test at a significance level of 0.05,
which is equal to 40.48. The null hypothesis (Ho : p =

MO) is also rejected, which indicates the absence of
any co-integration relationship between economic
growth and the study variables, because the
eigenvalue 18.11 is less than the critical value of the
eigenvalue test 25.33 at a significance level of 0.05,
which indicates the absence of any co-integration
relationship between the model variables.

B- Maximum eigenvalue test: Through this test,
we reached the rejection of the null hypothesis (Ho : pt
= H0), which indicates the absence of any relationship
for co-integration, because the value of the maximum
eigenvalue statistic is 24.66, which is less than the
critical value for the maximum eigenvalue test at a
significance level of 0.05, which is equal to 25.64.

Table 12. Co-integration test using Johansen method for GDP per capita, health care spending as a share of

GDP and average per capita health spending

critical
variables hypothesis . value Maximum critical
Eigenvalue 5% eigenvalue  value 5%
Value Year Value Year
Y, X0 %o Ho: =0 41.62 40.48 24.66 25.64
Hi:u#u0 18.11 25.33 10.49 18.93

Source: Calculated by using the Eviews 9.5 econometrics package.
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According to achieved results, the research offers the
following recommendations:

e Devoting high attention to increasing increase
spending on the healthcare sector in Kuwait, given
the importance of health in increasing individual
productivity and stimulating economic growth.

e Encourage investment in the healthcare sector and
prioritize the human resources working in this
sector.

e Government intervention is essential to implement
policies to increase healthcare spending and build a
more productive society to support economic growth
and development.

CONCLUSION

It can conclude the relationship between GDP and
health care spending as a share of GDP is a direct
relationship, this means that the higher the value of
spending on health care as a share of GDP, the higher
the GDP.

Also it can be concluded that the relationship
between the GDP and the average per capita health
expenditure is a direct relationship, this means that the
higher the value per capita health expenditure, the
higher the GDP
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Appendixes

Table 1. The relationship between GDP and health care spending as a share of GDP in Kuwait over the

period (2010-2022)

Coefficient Std. Error t-Statistic Prob.
C 28632.3 5125.3 5.214 0.0000
X1 6.832 6.94 0.842 0.2142
R-squared 0.042 Mean dependent var 31276.2
Adjusted R-squared -0.091 S.D. dependent var 10624.3
S.E. of regression 10685.2 Akaike info criterion 22.45
Sum squared resid 2.38E+09 Schwarz criterion 22.69
Log likelihood -206.3 Hannan-Quinn criter. 22.56
F-statistic 0.934 Durbin-Watson stat 0.342
Prob(F-statistic) 0.3181

Source: Calculated by using the Eviews program.

Table 2. The relationship between GDP and average per capita health expenditure in Kuwait over the period

(2010-2022)

Coefficient Std. Error t-Statistic Prob.

C 25345.1 8632.7 291 0.010

X2 31.54 34.28 0.928 0.375
R-squared 0.043 Mean dependent var 31276.2
Adjusted R-squared -0.092 S.D. dependent var 10624.3

S.E. of regression 11752.80 Akaike info criterion 23.3

Sum squared resid 2.53E+09 Schwarz criterion 22.6

Log likelihood -206.6 Hannan-Quinn criter. 23.4

F-statistic 0.867 Durbin-Watson stat 0.412

Prob(F-statistic) 0.324

Source: Calculated by using the Eviews program.
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